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Description

The present invention generally belongs to a
technical field of producing agricultural saplings such
as vegetables, gardening plants and fruits, and is di-
rected particularly to an immature plant grafting ap-
paratus capable of performing mass productions of
grafting saplings.

BACKGROUND ARTS

Grafting of immature plants has hitherto been
developed by hand works of farmers. There are pre-
pared stocks and scions, grafting parts of which are
cut off by means a knife. Thereafter, the grafting
parts are fixedly bundled with clips or strings and
then employed as saplings after nurturing them.

In recent years, the number of agricultural work-
ers who succeed to this grafting art has been de-
creased. Under such circumstances, grafting is in
some cases performed by use of a robot or the like.

In the former conventional example, grafting is
based entirely on the hand works which require a
good deal of labors for manually cutting the stocks
and scions and grafting them. In the latter case, the
operations of men are merely replaced with mechan-
ical operations.

For this reason, it is difficult to graft a tremen-
dous number of saplings.

In the latter case, the worker performs the oper-
ation by recognizing a pattern while observing the
saplings, If this operation is done by a computer-in-
corporated robot, there arise problems of requiring
much time and expensive equipments. This leads to
arise in cost.

As prior art means for producing masses of graft-
ing saplings, there are exemplified an apparatus for
and a method of grafting immature plants, which in-
volves the steps of seizing a plurality of saplings
raised in array with a pair of seizing members, obtain-
ing both stocks by cutting the saplings with upper
portions of the seizing members and scions by cut-
ting them with lower portions thereof while seizing
them with the seizing members, superposing the
scion on the stock, and thus grafting the two sap-
lings.

The seizing tool employed in the prior art grafting
apparatus is formed with semi-circular arc notches
for seizing the stems of saplings.

The saplings seized by the seizing tool are singly
cut off with an cutting edge like a razor.

The above-mentioned seizing tool is constructed
to respectively seize the arrayed-saplings per line.

The seizing tool of the conventional apparatus for
grafting the immature plants has such a restraint that
the saplings raised in array have to be inserted one
by one into the notches of the pair of seizing members
of the seizing tool. If inserted, the sapling tends to
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come off while dealing with other saplings, which
causes troublesomeness and requires labors for
seizing the saplings. An additional operation required
is to take countermeasures against a scatter in thick-
ness of the stems which is due to differences be-
tween growth rates and forms by selecting the sap-
lings adaptive to a predetermined diameter of the
notch of the seizing tool and fostering the saplings till
the stems adjust themselves to the notch diameter.
This needs well-experienced techniques and knowl-
edge. If the forms are different, and if the stems differ
according to the times for grafting, a seizing tool has
to be prepared according to the forms. When insert-
ing the saplings into the notches of the seizing tool,
the saplings are in some cases damaged, with the re-
sult that the saplings may probably be infected with
diseases. The sapling stems are fixedly set in the
notches each having the predetermined diameter,
and hence deformations such as constrictions are
produced in the stems according as the saplings
grow. The deformed parts are stuck to the seizing
members, which in turn leads to an easy-to-damage
condition for the saplings.

Besides, the prior art grafting apparatus has
drawbacks in which the saplings fostered in array in
a sapling box are treated per line, whereby there are
caused limits both to the number of saplings grafted
en bloc and to a reduction in cost; and the grafting op-
erations are sequentially carried out per sapling box,
resulting in a probability that the saplings of the ini-
tially grafting line will have already drooped when
grafting the saplings of the last line in the case of one-
line-basis grafting. An additional drawback is that the
saplings are to be damaged due to hindrance by sap-
lings of the previous line.

Furthermore, it is difficult to operate the edge of
the cutting tool adapted to the foregoing operations,
and this causes a dangerous situation in which the
fingers are to be hurt. In the case of a cutting tool with
a shank, the shank impinges on other saplings and
spoils them. The saplings are cut off by manually han-
dling the cutting tool, and it follows that the operation
becomes unstable. Afine cut face can not be obtained
atone time. Besides, the cutface has to be confirmed
each time, and a good deal of labors are required for
such confirmations. A highly sophisticated technique
is needed for obtaining the fine cut face, and it is dif-
ficult to cut the saplings catered for scions, particu-
larly with the lower portions of the seizing tool, the
fact that it takes much time to cut the saplings pres-
ents a serious problem to the saplings for grafting
which are fragile under dried condition. This exerts
great influences directly on a modulus of rootage and
on a growth rate.

In US-A-4,601,129, a machine for vine material
engrafting is disclosed. An endless apron conveyor is
mounted on a carrying frame with measuring clamps
and a sorting device. In a pocket underneath each
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cam, the sorted grafts and stocks are collected. A
measuring clamp is provided with a movable and an
unmovable jaw. A one-disc and two-disc cutting ap-
paratus are disposed sequentially in the direction of
the movement. Afurther grafting apparatus is mount-
ed to the carrying frame.

Afirst object of the present invention is to provide
an immature plant grafting apparatus capable of
seizing en bloc a plurality of saplings being raised in
array, regardless of a scatter in diameters of stems
thereof, without requiring direct handwork of men and
damaging the saplings. A further object of the inven-
tion is to provide an immature plant grafting appara-
tus capable of grafting a plurality of saplings being
raised in a plurality of rows per box, in view of remark-
ably reducing costs of production by increasing the
number of saplings grafted at one time, and also im-
proving a modulus of rootage of the grafting saplings
on the basis of a belt conveyor mass production sys-
tem.

These objects are solved by the features of
claims 1 and 5. Advantageous embodiments of the in-
vention are disclosed in the subclaims.

According to the present invention, the saplings
raised in array can be seized en bloc by first and sec-
ond seizing tools, regardless of a scatter in diameters
of stems, without requiring handwork and damaging
the saplings. The seizing operations do not particu-
larly require skillful techniques, but can be performed
with simplicity. The saplings are seized without dam-
aging the saplings and, hence, there is no possibility
of infecting diseases from the damaged parts or ad-
hering germs to the seizing members.

The saplings, which have been raised in a plural-
ity of rows in the respective sapling boxes, can be
grafted per box. As a result, the number of saplings
which can be grafted en bloc remarkably increases.
This conduces to an outstanding reduction in the pro-
duction costs of the grafting saplings. The saplings
can be grafted per box, thereby improving a modulus
of rootage of the grafting saplings which are quite
fragile under a dried condition.

Besides, it is possible to readily cut the saplings
by use of cutting tools with no necessity for skillful
techniques to obtain fine cut faces. The saplings are
cut off almost simultaneously per box, and it is there-
fore feasible to graft the saplings with their cut faces
being kept in an extremely fresh state. The saplings
which are fragile under the dried condition can be
grafted invariably in a favorable state.

In accordance with the present invention, the
stock saplings and the scion saplings can be grafted
at a high efficiency on the basis of a conveyor produc-
tion system, which in turn leads to savings of labor for
effecting the grafting operations and to a drop in the
costs.

The above and other objects, modes and advan-
tages of the present invention will become apparent
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to those skilled in the art during the following discus-
sion taken in conjunction with the accompanying
drawings and from the description which will deal
with preferred embodiments in conformity with the
principle of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspective view illustrat-
ing a first embodiment of the present invention;
FIG. 2 is a perspective view showing in detail a
seizing tool employed in the first embodiment;
FIG. 3 is a sectional view illustrating a seizing
state of the seizing tool depicted in FIG. 2;
FIGS. 5 and 6 are partial plan views showing tan-
gible examples, different from each other, of a
means for fixing tip portions of the seizing mem-
ber;

FIG. 7 is a vertical sectional view showing a
grafting state in the first embodiment;

FIGS. 8 to 12 inclusive are partial views in verti-
cal section, illustrating tangible examples, differ-
ent from each other, of a cut configuration in sec-
tion;

FIGS. 13 to 25 inclusive are explanatory views
showing tangible examples, different from each
other, of a grafting part;

FIGS. 26 and 28 are vertical sectional views each
illustrating a different cutting tool when being
used;

FIG. 27 is a plan view showing a state where the
saplings for stocks are cut off;

FIG. 29 is a plan view showing a state where the
saplings for scions are cut off;

FIG. 30 is a vertical sectional view depicting a
cutting tool designed for oblique cutting;

FIG. 31 is a schematic plan view depicting a
whole construction of a second embodiment of
the present invention;

FIGS. 32 through 36 are plan and side views each
illustrating a seizing device employed in the sec-
ond embodiment and vertical sectional views
showing first and second principal portions
thereof;

FIGS. 37 though 39 are plan, side and front views
each depicting a stock cutting device;

FIGS. 40 through 44 are plan, side and front
views each illustrating a scion cutting device and
a diagram of assistance in explaining a cutter
function;

FIGS. 45 through 48 are plan, side and front
views each illustrating a grafting apparatus and
a sectional view showing a heaping principal por-
tion of a seizing unit on a frame releasing station;
FIG. 50 is a vertical sectional view of the seizing
unit on a grafting station; and

FIGS. 51 and 52 are a vertical sectional and side
views each showing another tangible example of
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the seizing unit.

BEST MODE FOR CARRYING OUT THE
INVENTION

A few preferred embodiments of the present in-
vention will hereinafter be described in detail with ref-
erence to the accompanying drawings.

To start with, a first embodiment of the invention
and variant forms thereof will be explained in con-
junction with FIGS. 1 to 30.

Throughout the drawings, the reference symbols
1a and 1b represent sapling raising boxes, each as-
suming a rectangular configuration in plane and hav-
ing a predetermined depth, for stocks and scions.
Designated at 2a and 2b are frame members attach-
ed to circumferences of the sapling raising boxes 1a
and 1b. The sapling raising boxes 1a and 1b, which
are shaped in the same configuration, are employed.
Stock saplings 3a are raised in corresponding posi-
tions in the sapling raising box 1a for stocks, while
scion saplings 3b are fostered similarly in corre-
sponding positions in a sapling raising box 1b for
scions.

The numeral 4 denotes an first seizing tool; and
5 stands for a second seizing tool. The seizing tools
4 and 5 are alternately fitted to the frame members
2a and 2b so that a multiplicity of saplings 3a and 3b
grown in a plurality of lows in the sapling raising boxes
1a and 1b are simultaneously seized.

The first seizing tool 4 includes a lateral wood
member 7 provided with a plurality, e.g., four pieces
of seizing members 8 arranged in parallel to assume
comb-toothed configuration. Fixed to upper and low-
er surfaces of the seizing members 8 are upper and
lower plates 9a and 9b formed in the same shape and
overhanging from the seizing surface of the seizing
member 8, these overhangings being formed with a
multiplicity of V-shaped grooves 10 arranged at equal
spacings in the longitudinal direction. Adepth of each
groove 10 is set on the same level or slightly deeper
than the seizing surface of the seizing member 8. The
upper and lower plates 9a and 9b are fitted to seizure
operating portions of the seizing member 8; and a
thickness dimension L1 from the upper surface to the
lower surface of the upper and lower plates 9a and 9b
of the first seizing tool 4 is set equal to a thickness of
the frame member 2a or 2b.

The second seizing tool 5 is so constructed that
alateral wood member 11 is equipped with four pieces
of seizing members 12 corresponding to the seizing
members 8 of the first seizing tool 4. A seizing side
surface of the seizing member 12 is fitted with a buf-
fer member 13 like a sponge having an elasticity.
Each of the seizing member 12 and the buffer mem-
ber 13 has a thickness adapted to insertion in be-
tween the plates 9a and 9b.

The seizing tools 4 and 5§ are, as described
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above, alternately attached to the frame members 2a
and 2b. Formed on both sides of the frame members
2a and 2b in the opposite direction are grooves 14
and 15 in which the lateral wood members 7 and 11
are fitted and notched grooves 16 and 17 to which the
seizing members 8 and 12 correspond. The grooves
14 to 17 have sizes enough to make the seizing tools
4 and 5 movable in the seizing direction while being
fitted therein.

Depths of the grooves 14 to 17 are, when the lat-
eral wood members 7 and 11 of the seizing tools 4 and
5 are fitted in these grooves, so set that the upper
surface of the upper plate 9a of the first seizing tool
4 is flush with the upper surfaces of the frame mem-
bers 2a and 2b.

In connection with the frame members 2a and
2b, particularly the frame member 2b attached to the
scion sapling raising box 1b is caught by, e.g., guide
pins 18 protruded at every corner of the sapling rais-
ing box 1b so as to be easily attachable to and detach-
able from the box 1b in predetermined positions.

Provided at every corner of the frame member 2a
for stocks is a positioning piece 19 for positioning
when effecting superposition of the scion frame
member 2b.

Based on the construction given above, the sap-
lings for stocks are raised in the stock sapling raising
box 1a, while the saplings 3b for scions are fostered
in corresponding positions in the scion sapling raising
box 1b.

When grafting the saplings 3a and 3b, the first
seizing tool 4 is fitted in the grooves 14 and 16 of the
frame members 2a and 2b of the sapling raising
boxes 1a and 1b. At this time, the first seizing tool 4
is moved in the seizing direction from a position
slightly away from a position in which the saplings 3a
and 3b are seized. As aresult, the saplings 3a and 3b
are induced by the V-shaped grooves 10 of the plates
9a and 9b provided on the upper and lower surfaces
of the seizing members 8 and moved along the seiz-
ing surfaces of the seizing members 8, whereby the
saplings 3a and 3b are positioned at predetermined
spacings in lows along the seizing members 8. In this
state, the first seizing tool 4 is fixed to the frame
members 2a and 2b with screws or the like.

Next, the second seizing tool 5 is fitted in the
grooves 15 and 17 formed on the opposite side of the
frame members 2a and 2b. At this time, the second
seizing tool 5 is, as in the case of the first seizing tool
4, moved from a position slightly away from the
above- mentioned seizing position. Each seizing
member 12 is fitted in between the plates 9a and 9b
of each seizing member 8 of the first seizing tool 4;
and the saplings 3a and 3b accommodated in the
grooves 10 of the plates 9a and 9b are seized with the
aid of the buffer members 13. In a state where the
saplings 3a and 3b grasped by predetermined seizing
forces, the second seizing tool 5 is fixed to the frame
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members 2a and 2b with screws or the like. Turning
to FIG. 3, there is illustrated the seizing state where
the upper surface of the first seizing tool 4 is flush
with the upper surfaces of the frame members 2a and
2b.

At this time, tip portions of the seizing members
8 and 12 of the seizing tools 4 and 5 are fitted in the
notched grooves 16 and 17 disposed vis-a-vis there-
with, with gaps being formed on the opposite side to
the seizing direction. Then, wedges 20 are intruded
into these gaps, thereby stably fixing the tip portions
of the cantilevered seizing members 8 and 12.

The wedge 20 may be made an elastic material
such as a rubber or a leaf spring as well as of a solid
material. These wedges 20 have to be intruded singly
thereinto but may be arranged in such a way that, as
illustrated in FIG. 5, levers 21 are disposed in posi-
tions corresponding to the seizing members 8 and 12
and interlock with linkage members 22 to thrust the
rear surfaces of top portions of the seizing members
8 and 12. Another arrangement is that, as depicted in
FIG. 6, protrudent members 23 for imparting spring
biasing forces in their protruding directions in posi-
tions opposite to the rear surfaces of the seizing
members 8 and 12 are so located as to be retractable
in positions where the top portions of the seizing
members 8 and 12 correspond thereto, and the rear
surfaces of the seizing members 8 and 12 are held by
the protrudent members 23 which protrude in the
seizing state after intruding the protrudent members
23 during the seizing operation.

The saplings 3a and 3b for stocks and scions
which have been fostered in the sapling raising boxes
1a and 1b are caught by the seizing tools 4 and 5, re-
spctively.

In this state, the saplings 3a for stocks are cut off
by a cutting tool 24 depicted in FIG. 4 on the side of
an upper surface of the first seizing tool 4, while the
saplings 3b for scions are cut off by the cutting tool
24 on the side of a lower surface of the first seizing
tool 4. At this time, the respective cut faces are ar-
ranged to be flush with or a little bit protrude from the
upper or lower surface of the first seizing tool 4.

Next, the frame member 2b holding the scion
saplings 3b are dismounted from the sapling raising
box 1b and then superposed on the frame member 2a
holding the stock saplings 3a.

At this time, positions of the two frame members
2a and 2b are determined by the positioning pieces
19 so that lower ends of the scion saplings 3b, as il-
lustrated in FIG. 7, contiguously face to upper ends
of the stock saplings 3a.

The saplings 3a and 3b are left as they are for a
predetermined period, with the result that the stock
saplings 3a become integral with the scion saplings
3b, thus completing the grafting process.

At this time, the cut faces of the stock saplings
3afixed per frame may be sprayed with a growth ad-
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justing agent or a germicide by use of a spray. The cut
faces of the scion saplings 3b may be sprayed like-
wise with the drugs or undergo a drug treatment
while being immersed in a drug bath per frame mem-
ber.

The frame member 2a provided for stocks may be
integral with the sapling raising box 1a; or alternative-
ly the function of the frame member 2a may be given
to circumference of the sapling raising box 1a.

During the cutting operation, as depicted in FIG.
8, a tilt cutting plate 25 is set along the cutting face
of the first seizing tool 4, and the cutting tool 24 is
made to move along the surface of the plate 25,
whereby the saplings are obliquely cut off. The stock
and scion saplings 3a and 3b are cut off in the same
direction, and the cut faces thereof are fitted together
while being guided along the tilt cutting plates 25 and
25 to exhibit a state shown in FIG. 9. Tilt grafting is
thus effected. Note that at this time spacers 26a and
26b each having a thickness equal to a plate thick-
ness of the tilt cutting plate 25 are interposed be-
tween the frame members 2a and 2b superposed on
each other.

Referring to FIG. 10, there is shown stepped
grafting as another example of tilt grafting. The step-
ped grafting process involves the use of stepped cut-
ting plates 26 and 26.

FIGS. 11 and 12 further show other examples of
the cutting configuration. Referring to FIG. 11, the
stock sapling 3a is cut off in a protrudent V-shape by
use of protrudent V-shaped cutting plates 27a and
27b. Turning to FIG. 12, the scion sapling 3b is cut off
in a recessed V-shape by use of cutting plates 28a
and 28b each assuming the recessed V-shape. The
thus cut saplings 3a and 3b are, as in the case of tilt
grafting, fitted together for grafting them.

FIGS. 13 to 25 inclusive illustrate other embodi-
ments. In the embodiment of FIGS. 13 and 14, the
saplings 3a and 3b are cut off to form elongate cut
parts by means of a spacer, and these cut parts are
grafted with a bonding agent 29. In the embodiment
shown in FIGS. 15 and 16, the elongate cut parts are
grasped by seizure sticking tools 31 and 31 fitted with
an adhesive tape, thus grafting them.

In these two embodiments, there is no necessity
for fixing the seizing tools 4 and 5 till the grafting
process is finished. The seizing tools 4 and 5 can be
removed while the saplings 3a and 3b are tightly con-
nected by means of the bonding agent 29 and the ad-
hesive tape 30. Hence, the number of the seizing
tools 4 and 5 required can considerably be reduced.

FIGS. 17 and 18 in combination illustrate still an-
other example of the configuration of the cut part,
wherein the cut part of one sapling is formed with a
recessed hole, while the other cut part is formed with
a protrusion. The protrusion engages with the re-
cessed hole, thus grafting the saplings.

Referring to FIGS. 19 and 20, the cut part of one
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sapling is split, while the cut part of the other sapling
is formed with a tongue piece. The tongue piece is in-
serted into the split part, thus grafting one sapling
into the other.

Additional examples are that the cut parts are
sewed together with a yarn 32 (FIG. 21) or wound
with a bandage 33 (FIG. 22) or fitted with a pipe or a
splint 35 (FIG. 23) or joined with a pin 36 (FIG. 24) or
with a needle 37 of a stapler (FIG. 25).

FIGS. 26 through 30 in combination show a tan-
gible construction of the cutting tool 24.

Throughout these Figures, the numeral 40 desig-
nates a cut face side member set along the cut face;
41 afirst engaging member for slidably engaging with
the rear surface of the first seizing tool 4; and 42 a
second engaging member for slidably engaging with
the rear surface of the second seizing tool 5. The first
engaging member 41 is fixed to one side portion of
the cut face side member 40, while the second en-
gaging member 42 is rotatably linked through a hinge
member 42a to the other side portion of the cut face
side member 40 while being spring-biased in an en-
gaging direction. Secured to the cut face side mem-
ber 40 is a cutting edge 44 retained by seizing the
both sides thereof with seizure-sticking members
45a, 45b, 46a and 46b such as rubbers having large
frictional forces.

Based on this construction, the second engaging
member 42 is inserted into the rear surface of the
seizing member 8 of the first seizing tool 4 by rotating
the second engaging member 42. At this time, the
seizing tools 4 and 5 which are catching the stock sap-
lings 3a are so positioned that the cut face side mem-
ber 40 is positioned toward the upper surfaces there-
of. Subsequently, the second engaging member 42 is
made to revert to its original state and then engaged
with the second seizing tool 5, whereby a cutting tool
24 is slidably brought into engagement along the seiz-
ing tools 4 and 5 while the cutting edge 44 is set along
the upper surface of the first seizing tool 4.

A spicate part of the stock sapling 3a which pro-
trudes upwardly of the seizing tool 4 is cut off (FIG.
26) by moving the cutting tool 24 in that state.

On the other hand, the cutting tool 24 is fitted to
the seizing tools 4 and 5 (FIG. 28) which are catching
the scion sapling 3b in such a manner that the cutting
face side member 40 is located on the side of the low-
er surface of the first seizing tool 4.

The scion sapling 3b is cut off with the lower por-
tion of the seizing tool 4 by moving the cutting tool 24
in that state while being grasped by the seizing tools
4 and 5.

At this time, heights of the cut faces of the sap-
lings 3a and 3b are kept constant.

FIG. 30 shows a further example, wherein a cut-
ting space 47 catches a lower surface of a cutting
face side member 40’, and a cutting edge 44’ assum-
ing a corresponding configuration is fitted thereto
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with the intention of performing a slant cutting proc-
ess.,

Subsequently, a second embodiment of the pres-
ent invention and variant forms thereof will herein-
after be described with reference to FIGS. 31 through
52.

Referring to FIG. 31, the numeral 51 denotes a
first conveyor; and 52 a second conveyor. These con-
veyors 51 and 52 are disposed in parallel with each
other at a given spacing. The numeral 53 represents
a sapling box for stocks, and the numeral 54 indicates
a sapling box for scions. The stock sapling box 53 is
intermittently carried from the right to the left by the
first conveyor 51 in synchronization therewith, while
the scion sapling box 54 is intermittently carried by
the second conveyor 52 in synchronization therewith.

The stock and scion saplings 59 and 60 are ar-
ranged by threes in the same positions, e.g., in three
lows within the sapling raising boxes 53 and 54 and
raised there.

A conveyor unit composed of the conveyors 51
and 52 is provided with a seizing station 55, a cutting
station 56, a grafting station 57 and a seizing mem-
bers releasing station 58 sequentially in the carrying
direction. The seizing station 55 is mounted with seiz-
ing devices 63 and 63 for seizing the saplings 59 and
60 of each low within the sapling boxes 53 and 54
which are disposed on the conveyors 51 and 52 and
positioned at the station 55 in cooperation with a
catching plate 61 and a guide plate 62, the seizing de-
vices 63 being located aside of the conveyors 51 and
52. The cutting station 56 is equipped with a stock
cutting device 64 for cutting the stock saplings 59 in
the sapling box 53 positioned at the cutting station 56
by use of upper portions of the catching plate 61 and
the guide plate 62 and with a scion cutting device 65
for cutting the scion saplings 60 in the sapling box 54
by use of lower portions of the catching plate 61 and
the guide plate 62, these cutting devices 64 and 65
being disposed aside of the conveyors 51 and 52. The
grafting station is mounted with a grafting device 66
for fitting together the cut faces of the saplings 59
and 60 by superposing the holder plate 61 and the
guide plate 62, which catch the scion saplings 60 in
the sapling box 54 on the second conveyor 52 posi-
tioned at the grafting station 57, on the catching plate
61 and the guide plate 62 which hold the stock sap-
lings 59 in the sapling box 53 on the first conveyor 51.
In addition, the seizing members releasing station 58
is provided with a seizing members releasing device
67 for releasing, from the grafted saplings, two sets
of catching plates 61 and guide plates 62 which are
superposed on each other at the grafting station, the
seizing members releasing device 67 being located
aside of the first conveyor 51.

A seeding device and an environmental control
device for germination may be provided on the up-
stream side of the two conveyors. The seeding de-
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vice capable of seeding in predetermined positions is
employed. If some of the stock and scion saplings 59
and 60 can not be germinated and are remarkably de-
teriorated in their growth, a device for replacing such
defective saplings may be provided on the upstream
side thereof. These devices may utilize an optical
system used for production of plug saplings for the
purpose of detecting presence or non-presence and
sizes of the saplings.

Constructions and functions of the respective
devices located in the individual positions of the con-
veyor unit will be explained as follows.

FIGS. 32 through 36 illustrate the seizing devices
63 and 63. A descriptive priority is herein given to the
device for seizing the stock sapling 59.

Designated at 70 and 70, as illustrated in these
Figures, are guide rails laid aside of the first conveyor
51 and set in a direction orthogonal to this conveyor
51. A carriage generally indicated at 71 is movably
loaded on the guide rails 70 and is driven by a motor
71a. The numeral 72 represents a base board so
mounted on the carriage 71 as to be movable up and
down by a cylinder 73. Disposed on the base board
72 are a pair of support frames 73a and 73b movable
in the carrying direction of the conveyor 51 by use of
cylinders 74a and 74b. Fixed to one support frame
73a are proximal ends of three pieces, corresponding
to the number of sapling lows in the sapling box 53,
of plate holders 75 arranged at the same spacings as
those of the sapling lows. Fixed to the other support
frame 73b are proximal ends of guide plate holders
76 standing vis-a-vis with the catching plate holders
75. These holders 75 and 76 are cantilever-support-
ed thereon. Provided in two positions of the lower
surfaces of the respective holders 75 and 76 in the
longitudinal direction are vacuum support devices 77
and 77 for holding the catching plate 61 and the guide
plate 62 on their lower surfaces so that these plates
can be engaged therewith and disengaged there-
from. Fixing pin driving devices 78 and 78 are provid-
ed downwards outwardly of the vacuum support de-
vices 77 and 77 in the longitudinal direction. The fix-
ing pin driving device 78 consists of a pin pushing rod
79 which is moved down by the air and a tensile
spring 80 for lifting the pin pushing rod 79.

A cushion material 81 such as a rubber is fitted
to a grasping face of the catching plate 61. Chased in
each of grasping faces of the guide plate 62 and the
guide plate holder 76 are V-shaped grooves 82 each
depressed by the cushion material 81 of the catching
plate 61 while guiding the saplings 59 in the sapling
box 53. Fixed on both sides to the upper surface of
the sapling box 53 with pins 84 are spacers 83 and
83 formed with pin holes 86 with which to engage
stopper pins 85 so provided at both ends of the catch-
ing plate 61 and of the guide plate 62 as to be slidable
up and down.

The fixing pin driving devices 78 and 78 of the
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catching plate holder 75 and the guide plate holder 76
are mounted on a station 5 opposite to the stopper
pins 85 which have been plugged beforehand into the
holes of the respective plates 61 and 62 held by the
holders 75 and 76.

The function of the thus constructed seizing de-
vice 63 will hereinafter be described.

The carriage 71 is retreated, and at the same mo-
ment the catching plate holder 75 and the guide plate
holder 76 are separated away from each other. In this
state, the catching plate 61 and the guide plate 62 are
adsorptively supported on the holders 75 and 76 by
means of the vacuum support devices 77 and 77. The
catching plates 61 and the guide plates 62 are fed one
by one by a stacker device (not illustrated) located un-
derthe holders 75 and 76. Note that the plates 61 and
62 may be held by the holders 75 and 76 with the aid
of magnets.

Under the above-mentioned condition, the car-
riage 71 is moved forward at a predetermined stroke,
whereby the respective holders 75 and 76 advance
in between the saplings 59 of the sapling box 53.
Then, the catching plate 61 and the guide plate 62 are
disposed on both sides of the saplings 59 in such pos-
itions that the guide grooves of the guide plate 62
stand vis-a-vis with the individual saplings 59.

In the wake of this step, the support frames 73a
and 73b move in the grasping direction to effect the
seizing operation, and the respective saplings 59 are
caught by the guide grooves 82 formed in the guide
plate 62 in cooperation with the cushion materials 81
of the catching plate 61.

Thereafter, the stopper pins 85 caught by the
catching plate 61 and the guide plate 62 are protrud-
ed downwardly of the plates 61 and 62 by operating
the fixing pin driving devices 78 of the holders 75 and
76. The plates 61 and 62 are, as illustrated in FIG. 36,
secured to the spacers 83 and 83 with the fixing pins
85.

In this state, the vacuum support devices 77 are
released, and the plates 61 and 62 are separated
from the holders 75 and 76. Then retreats the car-
riage 71.

On the basis of the operations discussed above,
the catching plate 61 and the guide plate 62 are fixed
to the spacers 83 and 83 of the sapling box 53 while
the catching plate 61 and the guide plate 62 seize the
respective saplings 59.

The description given above has dealt with a
case of the stocks. The operations are, however, ab-
solutely the same with the scions.

In the above-described operations, up-and-down
positions of the catching plate 61 and the guide plate
62 are adjusted by cylinders 73 and 73 supporting the
base board 72.

The next explanation will be centered on the
stock cutting device 64 and the scion cutting device
65 in conjunction with FIGS. 37 through 44.



13 EP 0 454 848 B1 14

FIGS. 37 to 39 depict the stock cutting device 64.
In these Figures, the reference numerals 90 repre-
sent guide rails laid aside of the first conveyor 51 and
set in a direction right-angled to this conveyor 51.
Designated at 91 is a carriage movably loaded on the
guide rails 90 and driven by a motor 91a. Abase board
generally indicated at 92 is so mounted on the car-
riage 91 as to be movable up and down by means of
a cylinder 93. Cantilever-fixed to the base board 92
is a proximal end of a cutter support board 95 to which
to fix a plurality of, i.e., a corresponding number of
cutters 94 to the number of lows of the saplings 59 of
the sapling box 53 on the underside of the top portion
thereof. Disposed oppositely above the cutters 94
are suction ducts 97 each communicating with a suc-
tion blower device 96 mounted on the cutter support
board 95. Heights of the cutters 94 of the stock cut-
ting device 64 are adjusted to such positions as to
slide along the upper surface of the guide plate 62 by
means of the cylinder 93.

Turning to FIGS. 40 through 44, there is illustrat-
ed the scion cutting device 65. In these Figures, the
numerals 100 denote guide rails laid aside of the sec-
ond conveyor 52 and set in a direction orthogonal to
the second conveyor 52. Designated at 101 is a car-
riage movably loaded on the guide rails 100 and driv-
en by a motor 101a. A base board generally denoted
at 102 is so mounted on the carriage 101 as to be
vertically movable by means of a cylinder 103. A prox-
imal end of a cutter support board 104 is cantilever-
fixed to the base board 102. The cutter support board
104 is provided with protruded cutter support rods
105 the number of which corresponds to the number
of lows of the saplings arranged in the sapling box 54.
Cutters 107 movable by a motor 106 are secured to
lower portions of tips of the cutter support rods 105.
The cutter 107 is adapted to rotate from a position
(FIG. 43) in which the cutter is hidden by the cutter
support rod 105 to a position (FIG. 44) in which the
cutter overhangs sideways while being directed to
the second conveyor 52.

The functions of the stock cutting device 64 and
the scion cutting device 65 which have the above-
described constructions will hereinafter be ex-
plained.

To begin with, the carriage 91 is moved forward
from a state in which the carriage 91 has been re-
treated in the stock cutting device 64. As aresult, the
base board 92 advances together with the carriage
91, and the cutters 94 fixed to the top portion thereof
move along the upper surface of the guide plate 62,
thereby cutting upper parts of the saplings 59 pro-
jecting upwardly of the guide plate 62. The cut parts
are sucked via the suction ducts 97 and then ejected.
At this time, the heights of the cutters 94 are control-
led by adjusting a level of the base board 92 by means
of the cylinder 93.

In the second place, the carriage 101 is made to
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advance from a state in which the carriage 101 has
been retreated in the scion cutting device 65, as are-
sult of which the base board 102 moves forwards to-
gether with the carriage 101. Then, the cutter sup-
port rod 105 advances in between the scion saplings
60 arranged in the sapling box 54. At this time, the
base board 102 is lowered by the cylinder 103 so that
the cutters 107 are positioned under the guide plate
62 in a state where the tip of the cutter support rod
105 enters the sapling box 54, thus adjusting the
heights of the cutters 107. Thereafter, the cutters
107 are rotated sideways by driving the motor 1086,
whereby the respective cutters 107 overhang in such
positions as to interfere with the saplings 60 while the
cutters 107 move along the underside of the guide
plate 62. In this state, the carriage 101 is moved for-
wards, and it follows that the saplings 60 are cut off
along the lower surface of the guide plate 62. The cut
parts are seized by the catching plate 61 and the
guide plate 62, at which time the heights of the cut-
ters 107 are controlled by adjusting the level of the
base board 102 by use of the cylinder 103.

Turning to FIGS. 45 through 47, there is depicted
the grafting device 58. Designated at 110 are rails
disposed astride of the first and second conveyors 51
and 52. Indicated at 111 is a carriage movably sus-
pended between the upper portions of the conveyors
51 and 52 and driven by a motor 11a. The numeral 112
represents a base board so mounted on the carriage
111 as to be movable up and down by means of a cy-
linder 113. Arranged in a plurality of lows on the lower
surface of the base board 112 are two pairs of hook
devices 114 for grasping, from both sides, bilateral
portions of the catching plate 61 and of the guide
plate 62 in the longitudinal direction during their seiz-
ing operations. A hook of the hook device 114 is op-
erated by a cylinder 115.

The function of the grafting device 58 will be de-
scribed as below.

The operation starts with a movement of the car-
riage 111 up to a position above the sapling box 54
catered for the scions on the second conveyor 52.
Next, the cylinder 113 is stretched to lower the base
board 112, and the expanded hook devices 114 are
set opposite to both sides of the catching plate 61 and
the guide plate 62 which are seizing the sapling box
54. Thereafter, the hook devices 114 are closed by
operating the respective cylinders 115 and grasp the
plates 61 and 62 which are catching the sapling box,
and subsequently the base board 112 ascends. In
consequence, the catching plate 61 and the guide
plate are lifted while catching the scions 60. At this
time, pins 84 by which the plates 61 and 62 are se-
cured to the spacers 83 are removed in such a state
that the pins 84 are still fitted to the plates 61 and 62,
viz., protruded downwardly of the plates 61 and 62.

Next, the carriage 111 is moved upwardly of the
first conveyor 51, whereas the base board 12 is low-
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ered. The catching plate 61 and the guide plate 62
which are grasped by the hook devices 114 are super-
posed on the catching plate 61 and the guide plate 62
which are seizing the stock saplings 59 of the sapling
box 53. At this time, as illustrated in FIG. 48, the pins
85 projecting downwardly of the plates 61 and 62 on
the side of the scions engage with pin holes formed
in the both side portions of the plates 61 and 62 for
the stocks, whereby these plates 61 and 62 are fitted
together. Thereafter, the seizure by the hook devices
114 is released to raise the base board 111.

Owing to the operations discussed above, the cut
faces of the scion saplings 60 whose lower parts are
cut off along the lower portions of the catching plate
61 and of the guide plate 62 impinge on the cut faces
of the stock saplings 59 whose tip parts are cut off
along the upper portions of the catching plate 61 and
of the guide plate 62.

There is employed the seizing members releas-
ing device 67 at the seizing members releasing sta-
tion 58 , which has the same construction as that of
the seizing device 63. Operations are reverse to the
above-mentioned seizing operations. The catching
plate 61 and the guide plate 62 which grasp the scion
saplings 60 are at first dismounted, and secondly the
plates 61 and 62 which seize the stock saplings 59
are taken off.

At this time, the engagement of the spacers with
the catching plates 61 and the guide plates 62 which
are piled up is released by, as illustrated in FIG. 49,
removing the stopper pins 85 used for this engage-
ment while pushing the pins toward the stock sapling
box 53 with pin pushing rods 79 of a fixing pin driving
device 78.

On the basis of the above-described construc-
tion, the stock sapling box 53 and the scion sapling
box 54 are carried to the seizing station 55 by the first
and second conveyors 51 and 52 in synchronization
therewith, wherein the stock saplings 59 and the
scion saplings 60 which have been raised in these
boxes 53 and 54 are seized in array by means of the
catching plate 61 and the guide plate 62. These plates
61 and 62 are secured via the spacers 83 to the sap-
ling boxes 53 and 54 with the pins 85.

Thereafter, the sapling boxes 53 and 54 are sent
to the cutting station 56 by the conveyors 51 and 52,
wherein the stock saplings 59 are cut off with the up-
per portions of the catching plate 61 and of the guide
plate 62 which grasp these saplings, while the scion
saplings 60 are cut off with the lower portions of the
plates 61 and 62 which likewise seize these saplings.

At a subsequent station, i.e., the grafting station
57, the catching plate 61 and the guide plate 62 which
are located above the scion sapling box 54 are super-
posed on the catching and guide plates 61 and 62 for
the stock sapling box 53 while grasping the cut scion
saplings 60. The cut faces of the scion saplings 60
are, as depicted in FIG. 50, fitted onto the cut faces
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of the stock saplings 59 the upper parts of which have
been cut off, thus grafting these saplings. At the next
seizing members releasing station 58, the catching
plate 61 and the guide plate 62 are taken off from the
grafted saplings. However, if impingement grafting
is, as illustrated in FIG. 50, simply effected at the
grafting station 57, the connections of the saplings
require nurture for a few days. Hence, an interval be-
tween the grafting station 57 and the seizing mem-
bers releasing station 58 corresponds to a time inter-
val needed for the nurture thereof.

As shown in FIGS. 51 and 52, there are varied
configurations of a catching plate 61’ and a guide
plate 62’ which seize the stock saplings 59 and of a
catching plate 61" and a guide plate 62" which seize
the scion saplings 60, and a window 120 is provided
to face to the grafting parts. Each grafting part is re-
tained by winding a tape 121 thereon through this
window 120. In this case, seizing members releasing
can immediately be performed at the seizing mem-
bers releasing station 58. A grafting clip or a bonding
agent may be applied on the grafting part. When us-
ing the bonding agent, after impinging the cut faces
of the saplings 59 and 60 on each other, the bonding
agent is sprayed or coated on this joined part. A con-
figuration of the grafting part of the saplings 59 and
60 is not limited to that shown in the foregoing em-
bodiments, wherein the orthogonally cut faces abut
against each other. Other possible arrangements are
that tilt grafting may be effected by obliquely cutting
the saplings; and further split grafting is also practi-
cable, in which one grafting part is split vertically,
while the other is intruded thereinto.

Claims

1. An apparatus for grafting immature plants, com-
prising:
a pair of seizing means (4,5,61,62) for simultane-
ously seizing a plurality of saplings (3a,b,59,60)
being raised in arrays;
cutting tools (24,64,65) for cutting said plurality
of saplings seized by said seizing means along
upper portions of said seizing means to obtain
stocks (3a,59) and along lower portions thereof
to obtain scions (3b,60), respectively, and
means (14,15,16,17,18,19,66) for superposing
said seizing means (4,5,61,62) which seizes said
cut scions obtained by removing the lower parts
of said saplings on said seizing means which
seizes said cut stocks obtained by removing the
upper parts of said saplings so that cut faces of
said stocks and of said scions are fitted together,
upper and lower surfaces of one of said pair of
seizing means (4,5,61,62) being provided with
plural pairs of plates (9a,b) with a plurality of
grooves (10,82) open to the saplings to be seized
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and the other of said pair of seizing means being
provided with buffer members (13,81) to fit in-
between said plates (9a,b) when paired.

An apparatus according to claim 1, character-
ized by

a stock raising box (1a) for raising stocks;

a scion raising box (1b) for raising scions;

frame members (2a,2b) so detachably attached
to upper ends of said stock and scion raising
boxes so as to be capable of positioning said first
and second seizing means (4,5) including said
plurality of seizing members (8,12), whereby said
first and second seizing means are mounted on
said sapling raising boxes (1a,1b) through said
frame members in such a fitting state as to be
movable in a seizing direction so that said seizing
means (4,5) are able to seize said saplings raised
in said respective sapling raising boxes (1a,1b)
by use of said seizing members (8,12), and said
frame member (2b) attached to said scion raising
box (1b) is positioned and superposed on the
frame member (2a) of said stock raising box (1a).

An apparatus according to claims 1 or 2,
characterized in that
each of said grooves (10,82) has a V-shape.

An apparatus according to any of claims 1 to 3,
characterized by further comprising;

a holding means (41,42) slidably fitted to said
first and second seizing means (4,5) which are
seizing said saplings; and a cutting tool (24) hav-
ing a cutting edge (44) secured to an entire one
surface of upper and lower surfaces of said hold-
ing means.

An installation for grafting immature plants com-
prising

a first conveyor (51) for sequentially carrying a
plurality of stock raising boxes (53);

a second conveyor (52), laid in parallel with said
first conveyor (51) for sequentially carrying a
plurality of raising boxes (54);

seizing, cutting, and grafting stations (55,56,57)
arranged sequentially from an upstream side in
the carrying direction of said two conveyors
(51,52);

a seizing means releasing station (58) provided in
continuation from said grafting station (57) on
the lowest stream side in the carrying direction
of said first conveyor (51);

seizing means (63;61,62) mounted on said re-
spective seizing stations (55) of said first and
second conveyors (51,52) for seizing said sap-
lings (59,60) being raised in array within said sap-
ling raising boxes (53,54) by use of a catching
plate (61) and a guide plate (62) and fixing said
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plates (61,62) onto said sapling raising boxes
(53,54) in a state where said plates seize said
saplings;

a stock cutting means (64;92,93,94,95,96,97),
mounted on said cutting station (56) of said first
conveyor (51), for cutting said saplings being
raised for stocks along upper portions of its seiz-
ing means ;

a scion cutting means (65;101,102,103,104,
105,106,107), mounted on said cutting station
(56) of said second conveyor (52), for cutting said
saplings being raised for scions along lower por-
tions of said seizing means thereof;

a grafting means (66;111,112,113,114,115),
mounted on said grafting station (57) of said first
conveyor (51), for fixedly superposing said cut
scion saplings seized by said seizing means
(63;61,62) on a sapling raising box with said cut
stocks seized by said seizing means (63; 61,62);
and

a seizing means releasing means (67), mounted
on said seizing means releasing station (58), for
taking off said seizing means (63;61,62) which
seize said saplings (59,60) after completely
grafting said saplings.

Installation according to claim 5, characterized
in that each of said guide plates (62) is formed
with a plurality of grooves (82) open to said sap-
lings (59,60) to be seized and includes a pair of
plates (9a,9b) so attached to upper and lower
surfaces of said guide plates (62) as to protrude
thereof and each of said catching plates (61) in-
cludes buffer members (13,81) protruding there-
of to fit inbetween said pairs of plates (9a,9b).

Patentanspriiche

1.

Pfropfvorrichtung fiir junge Pflanzen mit:

Einem Paar von Greifmitteln (4, 5, 61, 62) zum
gleichzeitigen Greifen einer Vielzahl von in Rei-
hen gezogener SchéBlinge (3a, b, 59, 60),
Schneidwerkzeugen (24, 64, 65) zum Schneiden
der Vielzahl von durch die Greifmittel gehaltenen
SchéBlinge entlang oberer Bereiche der
Greifmitteln zum Erhalt von Wurzelstécken (3a,
59) und entlang oberer Bereiche entsprechend
zum Erhalt von Stecklingen (3b, 60), und

Eine Einrichtung (14, 15, 16, 17, 18, 19, 66) zum
Ubereinanderanordnen der Greifmittel (4, 5, 61,
62), welche die geschnittenen Stecklinge halten,
die durch Entfernen der unteren Teile der Setz-
linge erhalten wurden, auf den Greifmitteln, wel-
che die geschnittenen Wurzelstdcke halten, wel-
che durch entfernen der oberen Teile der Setzlin-
ge erhalten wurden, so dal Schnittflichen von
Wurzelstécken und Stecklingen einander anlie-
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gen, und wobei

obere und untere Flachen eines der Paare von
Greifmitteln (4, 5, 61, 62) mit einer Vielzahl von
Paaren von Platten (9a, b) mit einer Vielzahl von
Nuten (10, 82) versehen ist, welche zu den zu er-
greifenden SchéRlingen gedffnet sind, und die
anderen der Paare von Greifmitteln mit Puffertei-
len (13, 81) versehen sind, welche zwischen den
Platten (9a, b) bei deren Zuordnung eingepalit
sind.

Pfropfvorrichtung nach Anspruch 1,
gekennzeichnet durch

eine Wurzelstockziehschachtel (1a) zum Aufzie-
hen von Wurzelstdcken;

Einer Stecklingziehschachtel (1b) zum Aufziehen
von Stecklingen;

Rahmenteilen (2a, 2b), welche so an oberen En-
den der Wurzelstock- und Stecklingziehschach-
teln I6sbar befestigt sind, das sie die ersten und
zweiten Greifmitteln (4, 5) mit der Vielzahl von
Greifteilen positionieren, wobei die ersten und
zweiten Greifmittel auf den SchéBlingzieh-
schachteln (1a, 1b) durch die Rahmenteile in ei-
nem solchen Palzustand angeordnet sind, dal
sie in eine Greifrichtung bewegbar sind, wobei
die Greifmittel (4, 5) die in den entsprechenden
SchéRlingziehschachteln (1a, 1b) herangezoge-
nen SchéBlinge unter Verwendung der Greifteile
(8, 12) ergreifen, und wobei das an der Steckling-
ziehschachtel (1b) angeordnete Rahmenteil (2b)
auf dem Rahmenteil (2a) der Wurzelstockzieh-
schachtel (1a) positioniert ist.

Pfropfvorrichtung nach Anspriichen 1 oder 2,
dadurch gekennzeichnet,
daf jede Nut (10, 82) eine V-Form aufweist.

Pfropfvorrichtung nach einem der Anspriiche 1
bis 3,

gekennzeichnet durch

eine gleitend an dem ersten und zweiten
Greifmittel (4, 5) angepafdte Halteeinrichtung
(41, 42), welche die SchéRlinge greifen, und ein
Schneidwerkzeug (24) mit einer an einer gesam-
ten Oberflache einer Ober- und Unterseite der
Halteeinrichtung angeordneten Schneidkante.

Anlage zum Pfropfen fir junge Pflanzen mit:
Einem ersten Forderer (51) zum aufeinanderfol-
genden Tragen einer Vielzahl von Wurzelstock-
ziehschachteln (53);

Einem zweiten Forderer (52), der parallel zum er-
sten Férderer (51) angeordnet ist, zum aufeinan-
derfolgenden Tragen einer Vielzahl von Steck-
lingziehschachteln (54);

Greif-, Schneid- und Pfropfstationen (55, 56, 57),
welche aufeinanderfolgend von der Stromauf-

10

15

20

25

30

35

40

45

50

55

11

20

wértsseite in Fdderrichtung der beiden Férderer
(51, 52) angeordnet sind;

Einer Greifmittelfreigabestation (58), welche in
Fortsetzung zu der Pfropfstation (57) auf der
Stromabwartsseite in Transportrichtung des er-
sten Forderers (51) vorgesehen ist;

Greifmitteln (63; 61, 62), welche auf den entspre-
chenden Greifstationen (55) des ersten und
zweiten Forderers (51, 52) zum Ergreifen der in
Reihen innerhalb der SchéRlingziehschachtel
(53, 54) herangezogenen SchéBlingen (59, 60)
angeordnet sind, unter Verwendung einer Fang-
platte (61) in einer Flihrungsplatte (62) und durch
Fixieren der Platten (61, 62) auf den SchoRling-
ziehschachtel (53, 54) in einem Zustand, in dem
diese die SchéBlinge ergreifen;

Einer Wurzelstockschneideinrichtung (64; 62,
63, 94, 95, 96, 97), die auf der Schneidstation
(56) des ersten Férderers (51) zum Schneiden
der zu Wurzelstécken herangezogenen SchoR-
linge entlang oberer Bereiche der Greifmittel an-
geordnet ist;

Einer Stecklingschneidvorrichtung (65; 101, 102,
103, 104, 105, 1086, 107), die auf der Schneidsta-
tion (56) des zweiten Férderers (52) zum Schnei-
den der zu Stecklingen herangezogenen SchoR-
linge entlang oberer Bereiche der Greifmittel an-
geordnet ist;

Einer Pfropfeinrichtung (66; 111, 112, 113, 114,
115), welche auf der Pfropfstation (57) des ersten
Férderers (51) zum festen Ubereinanderanord-
nen der durch die Greifmittel (63; 61, 62) ergrif-
fenen, geschnittenen Wurzelstécke angeordnet
ist; und

Einer Greifmittelfreigabeeinrichtung (67), wel-
che auf der Greifmittelfreigabestation (58) zum
Abnehmen der Greifmittel (63; 61, 62), die die
SchéBlinge (59, 60) ergreifen, angeordnet ist,
nach dem das Pfropfen der SchéRlinge abge-
schlossen ist.

Anlage nach Anspruch 5,

dadurch gekennzeichnet,

daf jede der Fiihrungsplatten (62) mit einer Viel-
zahl von Nuten (82) ausgebildet ist, welche in
Richtung zu den zu ergreifenden SchéRlingen
(59, 60) offen sind, und welche ein Paar von Plat-
ten (9a, 9b) aufweisen, die an Ober- und Unter-
seiten der Fihrungsplatte (62) anordbar sind,
wobei sie von dieser vorstehen und jede der
Fangplatten (61) Pufferteile (13, 81) aufweist,
die von dieser abstehen und zwischen die Paare
von Platten (9a, 9b) passen.

Revendications

Dispositif de greffage de jeunes plantes, compre-
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nant:

- deux moyens de préhension (4, 5, 61, 62)
pour saisir simultanément plusieurs plants
(3a, 3b, 59, 60) que I'on a fait pousser sui-
vant des agencements ordonnés,

- des outils de coupe (24, 64, 65) pour cou-
per les multiples plants, saisis par les
moyens de préhension, respectivement le
long de parties supérieures des moyens de
préhension de fagon a obtenir des sujets
(3a, 59) et le long de parties inférieures des
moyens de préhension de fagon a obtenir
des greffons (3b, 60) et

- des moyens (14, 15,16, 17, 18, 19, 66) pour
superposer les moyens de préhension (4, 5,
61, 62) qui maintiennent les greffons cou-
pés, obtenus en retirantles parties inférieu-
res des plants, sur les moyens de préhen-
sion qui maintiennent les sujets coupés,
obtenus en retirant les parties supérieures
des plants, d’'une fagon telle que les faces
sectionnées des sujets et des greffons
s’adaptent les unes aux autres,

- tandis que des surfaces supérieure et infé-
rieure de I'un des deux moyens de préhen-
sion (4, 5, 61, 62) sont pourvues de plu-
sieurs paires de plaques (9a, 9b) compor-
tant plusieurs échancrures (10, 82) s'ou-
vrant vers les plants a saisir, tandis que
l'autre des deux moyens de préhension est
pourvu d’éléments-tampons (13, 81) desti-
nés a s’emboiter entre lesdites plaques (92,
9b) lorsqu’ils sont appariés.

2. Dispositif suivant la revendication 1, caractérisé

en ce qu’il comprend un caisson de culture de su-
jets (1a), pour faire pousser des sujets, un cais-
son de culture de greffons (1b), pour faire pous-
ser des greffons, et des cadres (2a, 2b) qui sont
fixés d’'une maniére amovible aux extrémités su-
périeures des caissons de culture de sujets etde
culture de greffons de fagon a pouvoir position-
nerle premier etle second moyens de préhension
(4, 5) qui comportent plusieurs organes de pré-
hension (8, 12), de sorte que le premier et le se-
cond moyens de préhension sont montés sur les
caissons de culture de plants (1a, 1b) par l'inter-
médiaire des cadres suivant un état d’emboite-
ment tel gqu’ils peuvent étre déplacés suivant une
direction de préhension, de maniére telle que ces
moyens de préhension (4, 5) puissent saisir, en
utilisant les organes de préhension (8, 12), les
plants qu’on a fait pousser dans les caissons de
culture de plants (1a, 1b) respectifs, le cadre (2b)
fixé au caisson de culture de greffons (1b) étant
positionné et superposé au cadre (2a) du caisson
de culture de sujets (1a).
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3. Dispositif suivant 'une des revendications 1 et 2,

caractérisé en ce que chacune des échancrures
(10, 82) a une forme en V.

Dispositif suivant I'une quelconque des revendi-
cations 1 a 3, caractérisé en ce qu’il comprend en
outre des moyens de maintien (41, 42), emboités
d’une maniére coulissante sur le premier et le se-
cond moyens de préhension (4, 5) qui tiennent
les plants, et un outil de coupe (24) comportant
un bord coupant (44) et fixé a une surface entiére
des surfaces supérieure etinférieure des moyens
de maintien.

Installation permettant de greffer des jeunes
plantes, comprenant :

- un premier convoyeur (51), pour transpor-
ter successivement plusieurs caissons de
culture de sujets (53),

- un second convoyeur (52), disposé parallé-
lement au premier convoyeur (51) pour
transporter d’'une maniére successive plu-
sieurs caissons de culture (54),

- des postes de préhension, de coupe et de
greffage (55, 56, 57) disposés d’'une manié-
re successive a partir d’'un c6té en amont
suivant la direction de transport des deux
convoyeurs (51, 52),

- un poste (58) de libération des moyens de
préhension, disposé a la suite du poste de
greffage (57) du cété en aval suivant la di-
rection de transport du premier convoyeur
(31),

- des moyens de préhension (63 61, 62) mon-
tés aux différents postes de préhension
(55) des premier et second convoyeurs (51,
52) pour saisir les plants (59, 60), qu’'on a
fait pousser suivant un agencement ordon-
né a l'intérieur des caissons de culture de
plants (53, 54), grace a I'utilisation d’une
plaque de maintien (61) et d’'une plaque de
guidage (62), et pour fixer lesdites plaques
(61, 62) sur les caissons de culture de
plants (53, 54) dans un état ou ces plagues
maintiennent les plants,

- des moyens de coupe de sujets (64 92, 93,
94, 95, 96, 97), montés au poste de coupe
(56) du premier convoyeur (51) pour couper
les plants, qu’on a fait pousser pour les su-
jets, le long de parties supérieures du
moyen de préhension associé,

- des moyens de coupe de greffons (65 101,
102, 103, 104, 105, 106, 107), montés au
poste de coupe (56) du second convoyeur
(52) pour couper les plants, qu'on a fait
pousser pour les greffons, le long de par-
ties inférieures du moyen de préhension as-
socié,
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- des moyens de greffage (66 111, 112, 113,
114, 115), montés au poste de greffage (57)
du premier transporteur (51) pour superpo-
ser de maniére fixe les plants de greffon
coupés et maintenus par le moyen de pré- 5
hension (63 61, 62) sur un caisson de cultu-
re de plants, aux plants de sujet coupés et
maintenus par le moyen de préhension (63
61, 62),

- des moyens (67) de libération des moyens 10
de préhension, montés au poste (58) de li-
bération des moyens de préhension pour
écarter les moyens de préhension (63 61,

62) qui maintiennent les plants (59, 60)
aprés qu’un greffage complet des plants ait 15
été effectué.

6. Installation suivant la revendication 5, caractéri-
sée en ce que chacune des plaques de guidage
(62) comporte plusieurs échancrures (82) s'ou- 20
vrant vers les plants (59, 60) a saisir et comporte
deux plaques (9a, 9b) fixées a des surfaces su-
périeure et inférieure de ces plaques de guidage
(62) de fagon a faire saillie vis-a-vis de ces der-
nieres et en ce que chacune des plaques de 25
maintien (61) comporte des éléments-tampons
(13, 81) faisant saillie vis-a-vis de ces plaques de
fagon a s’emboiter entre lesdites paires de pla-
ques (9a, 9b).
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